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with a back roll 3 for moving a web 2 therearound, 
a coater die 4 having a slide surface down which 
the coating liquid is allowed to flow and a 
coating liquid supply means 45 for supplying the 
coating liquid to the coating die 4. The coating 
liquid is allowed to flow down the slide surface 
of the coater die 4 for application to the moving 
web and variations in the film thickness of the 
coating liquid flowing down the slide surface of 
the coater die 4 are measured by a measuring means 
20. 
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Claim 1]A coater comprising: 

A back roll which makes it run a web. 

A coater dice which has a sliding face which makes it flow down coating liquid. 
A measuring means which measures thickness fluctuations of coating liquid which flows 
down a sliding face of said coater dice in a coater which applies coating liquid to a web 
which equips this coater dice with a coating liquid feeding means which supplies coating 
liquid, makes it flow down and runs coating liquid a sliding face top of said coater dice. 

[Claim 2] The coater according to claim 1, wherein said measuring means measures a 
time change of thickness of coating liquid in arbitrary fixed positions on a sliding face of 
said coater dice. 

[Claim 3]The coater according to claim 1 or 2 equipping arbitrary positions on a sliding 
face of said coater dice with a moving mechanism to which said measuring means is 
moved. 

[Claim 4] The coater according to any one of claims 1 to 3 provided with a control means 
which controls said coating liquid feeding means based on thickness fluctuations of 
coating liquid measured by said measuring means, and adjusts a coating liquid flow. 
[Claim 5]The coater comprising according to any one of claims 1 to 3: 
A travel-speed measuring means which measures change of a travel speed of said web. 
A control means which controls said coating liquid feeding means based on travel-speed 
change of this web, and adjusts a coating liquid flow. 

Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a coater and relates to the coater which 

applies coating liquid to the web it runs in detail. 

[0002] 

[Description of the Prior Art]For example, the back roll which makes it run a web as a 
coater which manufactures photosensitive materials, The coater dice which has a sliding 
face which makes it flow down coating liquid, and this coater dice are equipped with the 
coating liquid feeding means which supplies coating liquid, and there are some which 
apply coating liquid to the web which makes it flow down and runs coating liquid the 
sliding face top of a coater dice. 

[0003]With photosensitive materials, for example, it was manufactured with such a 
coater, if the thickness of the coating layer applied to the web has change, it generates 
with sensitivity Bala depended with silver content Bala in a coating layer, and has 
become one cause of the debasement of photosensitive materials. For this reason, the 
check of whether to be settled while managing with [ of the coating layer applied to the 
web ] silver content Bala is performed. With the coater, this check applied coating liquid 
to the web, dried, took out as a sampling the photosensitive materials in which the 
coating layer was formed after rolling up, and has measured the silver content with a 
fluorescence -X-rays device. 

[0004]There is slit spacing of the coater dice which is one of the factors which 



determines thickness as a coating film change factor, and measurement of a sliding face 
is first performed at the time of manufacture of a coater dice. And it is eventually judged 
by silver content measurement by the above-mentioned method whether a coater dice can 
be used. 
[0005] 

[Problem(s) to be Solved by the Invention]By the way, since it is what is measured and 
checked after spreading with a fluorescence-X-rays device in what measures a silver 
content, the quality decision of a coater dice takes time and there are still more futility of 
coating liquid, futility of a web, and also time loss. The complete inspection of 
photosensitive materials cannot be performed for the sampling check of the 
photosensitive materials manufactured with the coater. Since it is after total-layers 
spreading because of a sampling check, silver content dispersion of each class of coating 
liquid is not known, for example. 

[0006]This invention was made in view of this point, and an object of an invention is to 
provide the coater which can measure the thickness fluctuations of the coating liquid of 
the coating liquid on the sliding face of the coater dice under spreading on-line. 
[0007] 

[Means for Solving the Problem]In order to solve said technical problem, the invention 
according to claim 1, A back roll which makes it run a web, and a coater dice which has a 
sliding face which makes it flow down coating liquid, In a coater which applies coating 
liquid to a web which equips this coater dice with a coating liquid feeding means which 
supplies coating liquid, makes it flow down and runs coating liquid a sliding face top of 
said coater dice, It is characterized by having a measuring means which measures 
thickness fluctuations of coating liquid which flows down a sliding face of said coater 
dice. 

[0008]The invention according to claim 2 is characterized by said measuring means 
measuring a time change of thickness of coating liquid in arbitrary fixed positions on a 
sliding face of said coater dice. 

[0009]The invention according to claim 3 is characterized by equipping arbitrary 
positions on a sliding face of said coater dice with a moving mechanism to which said 
measuring means is moved. 

[0010]The invention according to claim 4 is characterized by having a control means 
which controls said coating liquid feeding means based on thickness fluctuations of 
coating liquid measured by said measuring means, and adjusts a coating liquid flow. 
[001 l]The invention according to claim 5 is characterized by having a travel-speed 
measuring means which measures change of a travel speed of said web, and a control 
means which controls said coating liquid feeding means based on travel- speed change of 
this web, and adjusts a coating liquid flow. 
[0012] 

[Function]In the invention according to claim 1, the thickness fluctuations of the coating 
liquid which flows down the sliding face of a coater dice by a measuring means are 
measured. 

[0013]In the invention according to claim 2, a time change of the thickness of the coating 
liquid in the arbitrary fixed positions on the sliding face of a coater dice is measured by a 
measuring means. 

[0014]In the invention according to claim 3, a measuring means is moved to the arbitrary 



positions on the sliding face of a coater dice according to a moving mechanism. 
[0015]In the invention according to claim 4, based on the thickness fluctuations of the 
coating liquid measured by the measuring means, a coating liquid feeding means is 
controlled by a control means, and a coating liquid flow is adjusted. 
[0016]In the invention according to claim 5, based on travel-speed change of a web, a 
coating liquid feeding means is controlled by a control means, and a coating liquid flow 
is adjusted with it. 
[0017] 

[Example] Hereafter, the example of the coater of this invention is described based on a 
drawing. The figure in which drawin g 1 shows the outline lineblock diagram of a coater, 
drawing 2 shows the sectional view of a coater, and drawing 3 shows the measuring 
operation of a coater, the figure in which drawing 4 shows the relation of the thickness- 
fluctuations value of a **** position and coating liquid, and drawing 5 are the figures 
showing the relation of the thickness-fluctuations value of time and coating liquid. 
[0018]This coater 1 is equipped with the back roll 3 which makes it run the web 2, and 
the coater dice 4 which makes it flow down coating liquid and has the sliding face 9. The 
web 2 is a base material with which coating liquid is applied. 
This web 2 runs via the back roll 3. 

The back roll 3 is approached, the coater dice 4 is located, and the coating liquid in which 
kinds differ by the drive of the flow pumps 7a-7d provided in the liquid delivery pipes 
6a-6d is supplied to the liquid supply routes 5a-5d of this coater dice 4. Although four 
kinds of coating liquid is supplied in this example, how many kinds more than per kind 
may be sufficient. The vertical narrow slits 8a-8d are formed in the liquid supply routes [ 
5a-5d ] upper part, and coating liquid passes along these slits 8a-8d, and flows into up to 
the sliding face 9 of the coater dice 4. This sliding face 9 inclines toward back roll 3 
direction, the coating liquid which flowed out makes a layer, and flows down, it is 
applied to the web 2 from the lower end part of the sliding face 9, and the bead 10 of 
coating liquid is formed between the lower end part of this sliding face 9, and the web 2. 
[0019]It is applying certainly by establishing the pressure regulation box 1 1 in the 
undersurface side of this bead 10, making the undersurface side air pressure small with 
this pressure regulation box 11, and forcing the bead 10 downward from a top. Although 
various solutions are used, this coating liquid is hydrophilic binders, such as gelatin and 
poly vinyl alcohol, in the hydrophilic colloidal solution which is especially a 
photographic material, and is suitable for the coating composition of the viscosity 4 - the 
hypoviscosity of 40cp. The coating liquid containing a volatile solvent can control the 
evaporation in a sliding face with positive pressure. As a web which applies a hydrophilic 
colloidal solution, base materials for photographic materials, such as plastic films, such 
as polyethylene terephthalate, triacetyl cellulose, and polypropylene, and paper, are used. 
[0020]This coater 1 is equipped with the measuring means 20 which measures the 
thickness fluctuations of the coating liquid which flows down the sliding face 9 of the 
coater dice 4, and this measuring means 20 moves to the arbitrary positions on the sliding 
face 9 of the coater dice 4 by the moving mechanism 21. The moving mechanism 21 
consists of the width direction moving mechanism 22 and the longitudinal direction 
moving mechanism 23. The measuring means 20 is formed in the guide 24 of this width 
direction moving mechanism 22 movable, and this measuring means 20 moves the guide 
24 top to a width direction by rotation of the driving shaft 25. This driving shaft 25 is 



driven by rotation of the drive motor 26. The bucks 27 and 28 of the width direction 
moving mechanism 22 are formed in the guide 29 of the longitudinal direction moving 
mechanism 21 movable, and these bucks 27 and 28 move the guide 29 top to a 
longitudinal direction by rotation of the driving shaft 30. This driving shaft 30 is driven 
by rotation of the drive motor 3 1 . 

[0021]The measuring means 20 measures the thickness fluctuations of the coating liquid 
which flows down the sliding face 9 of the coater dice 4, inputs a thickness measurement 
signal into the thickness measurement signal processing part 40, computes thickness 
fluctuations in this thickness measurement signal processing part 40, and is outputted to 
the indicator 41 and the control means 42. 

[0022]For example, the operation of the longitudinal direction moving mechanism 21 is 
suspended, the width direction moving mechanism 22 is operated, the position of the 
width direction of the measuring means 20 is changed, and the thickness-fluctuations 
value of coating liquid is measured. The longitudinal direction moving mechanism 21 is 
operated, the position of the longitudinal direction of the measuring means 20 is changed, 
subsequently the width direction moving mechanism 22 is operated, the position of the 
width direction of the measuring means 20 is changed, and the thickness-fluctuations 
value of the coating liquid in a prescribed position is measured. 
[0023]Thus, since the **** thickness fluctuations in the arbitrary fixed-length hand 
positions on the sliding face 9 of the coater dice 4 and a time change of the thickness of 
the coating liquid in arbitrary fixed positions are measured by the measuring means 20, 
inclination management of the coater dice 4 can be performed. For this reason, aging of 
the thickness of the coating liquid on the sliding face 9 of the coater dice 4 is known, and 
the exchange time of the coater dice 4 is known a priori. Since the measuring means 20 is 
moved to the arbitrary positions on the sliding face 9 of the coater dice 4 by the moving 
mechanism 21, inclination management of the coater dice 4 is made more to high degree 
of accuracy in arbitrary positions. 

[0024]The indicator 41 comprises CRT or a printer, from the computed result from the 
thickness measurement signal processing part 40, as shown in drawin g 4 , it displays the 
relation of the thickness-fluctuations value of coating liquid as a **** position, and as 
shown in drawing 5 , it displays the relation of the thickness-fluctuations value of time 
and coating liquid. Thus, since the thickness fluctuations of the coating liquid which 
flows down the sliding face 9 of the coater dice 4 by the measuring means 20 are 
measured, quality judgment of the coater dice 4 can be performed promptly. 
[0025]The coater 1 is equipped with the travel-speed measuring means 43 which 
measures change of the travel speed of the web 2, It is inputted into the travel-speed 
measurement- signal treating part 44, and the travel- speed measurement signal from this 
travel-speed measuring means 43 computes the travel-speed variation of a web by this 
travel-speed measurement- signal treating part 44, and inputs into the control means 42. 
[0026]In the control means 42, based on the thickness-fluctuations value of the coating 
liquid from the thickness measurement signal processing part 40, and the travel-speed 
variation of the web from the travel- speed measurement- signal treating part 44, the 
coating liquid amount which should control the layer of each coating liquid is calculated, 
the coating liquid feeding means 45 is controlled by the control means 42, and a coating 
liquid flow is adjusted. That is, if the variation measured value HI may arise in drawing 4 
and the thickness-fluctuations value of coating liquid may separate from the management 



range H2, a coating liquid flow will be adjusted so that the thickness-fluctuations value of 
this coating liquid may come in the management range HI. If the variation measured 
value H3 may arise in drawing 5 and the thickness-fluctuations value of coating liquid 
may separate from the management range H4, a coating liquid flow will be adjusted so 
that the thickness-fluctuations value of this coating liquid may come in the management 
range HI. Control of this coating liquid feeding means 45 is performed by carrying out 
feedback control of the flow pumps 7a-7d formed, for example in the liquid delivery 
pipes 6a-6d of each coating liquid. 

[0027]Thus, since the coating liquid feeding means 45 is controlled by the control means 
42 based on the thickness fluctuations of the coating liquid measured by the measuring 
means 20 and a coating liquid flow is adjusted, the futility of coating liquid, the futility of 
a web, and time loss are mitigable. The homogeneity of the coating liquid film pressure 
of the whole surface and each coating liquid layer is guaranteed. Since the coating liquid 
feeding means 45 is controlled by the control means 42 based on travel- speed change of 
the web 2, a coating liquid flow is adjusted, and coating liquid control of flow is carried 
out based on a web travel-speed change output, thickness of spreading can always be 
fixed. 

[0028]Below, the measuring means 20 which measures the thickness fluctuations of 
coating liquid is explained in detail. This measuring means 20 comprises the 
displacement sensor device 100 of coating liquid which carries out thickness-fluctuations 
measurement, and explains this concrete composition. 

r00291 Drawing 6 is a principle figure of the displacement sensor device which measures 
directly between the oil level of coating liquid, and the sliding face of KODAISU by a 
light interference method, and a figure showing the interference-fringe-of-equal- 
inclination pattern according [ drawing 7 1 to an oil level and a sliding face. The light 
from the laser light source 101 which used the coherent light as the light source this 
displacement sensor device 100, It is considered as a parallel beam via the collimating 
lens 102, this parallel beam is led to the condenser 104 by the half mirror 103, and it 
condenses by this condenser 104 to the oil level 105 of coating liquid, and the sliding 
face 107 of the coater dice 106. By the condenser 104, wave-front composition of the 
catoptric light from this oil level 105 and the sliding face 107 is carried out, and the 
interference fringe pattern 108 is made on the observed face 109 of a focal position via 
the half mirror 103. 

[0030]The interference fringe pattern 108 by this optical system is shown in drawing 7 . 
The move number of this interference fringe pattern 108 shows the variation of thickness, 
and the move direction shows the change direction, can measure the variation and the 
change direction of thickness simultaneously with this interference fringe pattern 108, 
and it is controlled so that the interference fringe pattern 108 does not change from this 
measurement result. 

[0031]Thus, although non-contact measures the distance between the sliding face 107 of 
the coater dice 106, and the oil level 105, i.e., thickness, by a light interference method, 
there are a form of the interference fringe in a time base range and stabilization of 
contrast as a technical problem of this measuring optical system. 

r00321 Drawing 8 and drawing 9 show the technical problem of the displacement sensor 
device. The parallel beam made into this displacement sensor device 200 and the laser 
light source 201 which uses the coherent light as a light source is led to the half mirror 



202, It condenses to the oil level 204 and the sliding face 205 by the condenser 203 via 
this half mirror 202, and wave-front composition of the catoptric light from this oil level 
204 and the sliding face 205 is carried out by the condenser 203, and an interference 
fringe pattern is made to the photodetection side 206 via the half mirror 202. By the way, 
in the sliding face 205 of a coater dice, by a grinder, since [ to a width direction ] it is 
ground and formed, the width direction of a polishing direction has small split-face 
nature, but as for a longitudinal direction, split-face nature becomes large. For this 
reason, as shown in drawing 8 , the lights C and D from which the optical path difference 
which should originally enter at the A point on the photodetection side 206 and a B point, 
and which is not differs enter respectively, an interference fringe pattern is confused, and 
disorder of the interference fringe by the scattered light from the position from which the 
sliding face 205 differs arises. 

[0033]In order to prevent disorder of the interference fringe by this scattered light, it is in 
a time base range, it is possible to remove the scattered light, and the outline lineblock 
diagram of the displacement sensor device of a double slit image formation optical 
system is shown in drawing 10 . 

[0034]The parallel beam from the laser light source 301 to which this displacement 
sensor device 300 used the coherent light as the light source is led to the half mirror 302, 
Condense to the oil level 304 and the sliding face 305 by the condenser 303 via this half 
mirror 302, and the catoptric light from this oil level 304 and the sliding face 305 by the 
condenser 303. Wave-front composition is carried out, it leads to the image formation 
lens 307 via the half mirror 302 and the slit 306, and an interference fringe pattern is 
further made on the photodetection side 309 via the slit 308. As for the condenser 303, 
putting on the focal position of the condenser 303 is [ the position on which the thing of 
f 1 is used for and a focal distance puts the slit 306 ] preferred at the point which 
intercepts the scattered light. The position of the image formation lens 307 on which the 
thing of f2 is used for and a focal distance puts the slit 308 is preferred at the point which 
intercepts the scattered light in which it remains after putting on the focal position of the 
image formation lens 307 is similarly intercepted to the slit 306. This slit 306,308 is 
arranged in the direction which intersects perpendicularly with the longitudinal direction 
of a coater slide, and intercepts the scattered light which produces all according to the 
split-face nature of a longitudinal direction being large. 

|~00351 Drawing 1 1 is an outline lineblock diagram of the displacement sensor device of 
an oblique incidence optical system. A parallel beam condenses this displacement sensor 
device 400 by oblique incidence to the oil level 403 and the sliding face 404 by the 
condenser 402 from the laser light source 401 which used the coherent light as the light 
source, By the condenser 405, wave-front composition of the catoptric light from this oil 
level 403 and the sliding face 404 is carried out, it leads to the image formation lens 407 
via the slit 406, and an interference fringe pattern is further made to the photodetection 
side 410 via the slit 408 and the polarizing plate 409. As for the condenser 402, putting 
on the focal position of the condenser 405 is [ the position on which the thing of f 1 is 
used for and a focal distance puts the slit 406 ] preferred at the point which intercepts the 
scattered light. The position of the image formation lens 407 on which the thing of f2 is 
used for and a focal distance puts the slit 408 is preferred at the point which intercepts the 
scattered light in which it remains after putting on the focal position of the image 
formation lens 407 is similarly intercepted to the slit 408. 



[0036]Thus, by using an oblique incidence optical system, the reflected light quantity 
from the oil level 403 and the sliding face 404 is made to balance, and the contrast of the 
interference fringe is raised. The slit 406,408 is arranged at a longitudinal direction and 
this slit 406,408 intercepts the scattered light produced according to the split-face nature 
of a longitudinal direction being all large. 

[0037]In [ it is pivotable in the flat surface where an optic axis and the laser light source 
401 cross at right angles, and the polarizing plate 409 similarly placed on the optic axis 
after the reflection from the oil level 403 and the sliding face 404 is pivotable, and ] an 
oblique incidence optical system now, The reflected light quantity from the oil level 403 
and the sliding face 404 is made to balance, and the contrast of the interference fringe is 
raised more. 

r00381 Drawing 12 is an outline lineblock diagram of a displacement sensor device. This 
displacement sensor device 500 counters with the sliding face 502 of a coater dice, and 
arranges the eddy current sensor 501, and the distance a of this eddy current sensor 501 
and sliding face 502 is acquired as an eddy current output value. The parallel beam from 
the laser light source 503 to which this displacement sensor device 500 used the coherent 
light as the light source, Via the half mirror 504, it enters into the oil level 506 of coating 
liquid, and condenses by the condenser 505, and the parallel beam from the laser light 
source 503 enters and condenses to the reference mirror 508 by the condenser 507 via the 
half mirror 504. The catoptric light from the oil level 506 by the condenser 505 by the 
half mirror 504. The catoptric light of the reference mirror 508 carries out wave-front 
composition by the half mirror 504 by the condenser 507, and is led to the image 
formation lens 51 1 by the mirror 510 via the slit 509, and the thickness-fluctuations 
reduced property by a light interference output is further calculated with the 
photodetector 513 via the slit 512. This photodetector 512 comprises CCD, a photodiode 
array, etc., for example. 

[0039] As level variation measurement, the condensing beam image on an oil level is 
****(ed) on a sensor face with a **** lens, and it can do also by the triangulation method 
which measures level position change. In drawing 12 , even if there is no eddy current 
sensor 501, measuring is also possible. A coater sliding face in case there is no coating 
liquid at first, and the distance fluctuation between sensors are measured at overall width, 
and it records on the memory etc. Next, coating liquid is poured and an oil level and the 
distance fluctuation between sensors are similarly measured at overall width. And the 
thickness fluctuations of coating liquid can be measured with an output at the time of an 
output and coating liquid surface measurement at the time of sliding face measurement. 
[0040]In this displacement sensor device 500, a coating liquid thickness-fluctuations 
value is obtained from an eddy current output value by subtracting the thickness- 
fluctuations reduced property by a light interference output. 

[0041]Below, the travel-speed measuring means 43 is explained. The speedometer 600 is 
used, for example and this travel- speed measuring means 43 has some which are shown, 
for example in drawing 13 as this concrete equipment configuration. This speedometer 
600 irradiates that surface with a laser beam via the floodlight lens 603 from the laser 
light source 602, while the web 601 is moving. And the photo sensors 4A and 4B 
installed side by side to the translation direction of the speckle detect the transmitted light 
or the catoptric light of a laser beam in this web 601, cross correlation processing of the 
amount of time lags of the detected lightwave signal is carried out with the cross 



correlation treater 605, and the speed of the web 601 is detected. What was written in the 
Japanese-Patent- Application-No. No. 72588 [ two to ] specification, the Japanese-Patent- 
Application-No. No. 72587 [ two to ] specification, the Japanese-Patent- Application-No. 
No. 72585 [ two to ] specification, and the Japanese-Patent- Application-No. No. 72586 [ 
two to ] specification can be used as a speedometer. 

[0042]It puts on this example, and there are a photographic film and a paper for 
photographs as photosensitive materials produced by applying coating liquid to a web, 
and there are magnetic tape etc. in addition to photosensitive materials. In the case of the 
photographic film and the paper for photographs, in order not to make it expose, light 
source wavelength uses a not less than 780-mm near infrared ray, for example, the light 
source (1550 nm or 1650 nm) is used. 
Since it does not expose, it can measure on-line. 

[0043] 

[Effect of the Invention] said — as [ carried out ] — since the invention according to claim 
1 measures the thickness fluctuations of the coating liquid which flows down the sliding 
face of a coater dice by a measuring means, it can quicken management of quality 
judgment of a coater dice or spreading. 

[0044]Since the invention according to claim 2 measures a time change of the thickness 
of the coating liquid in the arbitrary fixed positions on the sliding face of a coater dice by 
a measuring means, Inclination management of a coater dice can be performed, aging of 
the slit spacing to which the coating liquid on the sliding face of a coater dice is supplied 
is known, and coater dice exchange time is known a priori. 

[0045]Since the invention according to claim 3 moves a measuring means to the arbitrary 
positions on the sliding face of a coater dice by a moving mechanism, inclination 
management of a coater dice is made more as for it to high degree of accuracy in 
arbitrary positions. 

[0046] Since the invention according to claim 4 controls a coating liquid feeding means 
by a control means based on the thickness fluctuations of the coating liquid measured by 
the measuring means and adjusts a coating liquid flow, it can reduce the futility of 
coating liquid, the futility of a web, and time loss. The homogeneity of the coating liquid 
film pressure of the whole surface and each coating liquid layer is guaranteed. 
[0047]Since the invention according to claim 5 controls a coating liquid feeding means 
by a control means based on travel-speed change of a web, and adjusts a coating liquid 
flow, and coating liquid control of flow is carried out based on a web travel- speed change 
output, it can always fix coating film thickness. 



[Translation done.] 



